Abstract Informed by a social interactional framework of stress and parenting, the aim of this study was to examine the mediating effect of depression symptoms on the association between parents' marital status (married and divorced parents) and child physical abuse potential, in a Portuguese community sample. It was hypothesized that the possible observed differences between divorced and married parents in the child physical abuse potential would be explained by their depression symptoms. Parents (N = 892) were assessed in their marital status, severity of depression symptoms and child physical abuse potential. Results showed that, when compared with married parents, divorced parents had higher child physical abuse potential. However, parents' depression symptomatology was found as a mediator of the effect of marital status differences on child physical abuse potential. The influence of the status of divorced parents on the increase of child physical abuse potential was explained by the increase of the parents' depression symptoms. This finding suggested that parents' divorced status had no longer an effect on child physical abuse potential when parents' depression symptomatology was tested as a mediator variable. The present mediation model explained 47 % of the variability in the child physical abuse potential score. Practical implications of these findings for prevention and psychological intervention are also discussed.
Introduction
Divorce is one of the most stressful experiences during adulthood (Lillberg et al. 2003; Middeldorp et al. 2008) . From a developmental perspective, divorce challenges individuals to accomplish some demanding developmental tasks elicited by marital dissolution, including to proceed to emotional and psychological detachment from the exspouse, to develop an independent identity, to guarantee their financial autonomy, to reorganize their social networks, to manage the legal aspects of divorce, and, for divorced parents, to create a post-divorce cooperative coparenting relationship with the ex-spouse (Clarke-Stewart and Brentano 2006; Hetherington and Kelly 2002) . A large body of literature has consistently demonstrated that this demanding developmental process may have a detrimental impact on the subjective well-being and mental health of divorced adults (Afifi et al. 2006; Breslau et al. 2011; Mancini et al. 2011) . Despite some interindividual variability in the severity and duration of divorce-related negative outcomes on mental health might be expected (e.g., Lamela et al. 2014) , divorced adults tended to report more psychological and physiological distress, less life satisfaction, and greater risk of suicide than married adults (Corcoran and Nagar 2010; Lucas 2005; van Eck et al. 2005; Yárnoz-Yaben et al. 2016) . When compared with married individuals, divorced adults showed more physical health problems, more alcohol and drugs abuse, and higher risk of mortality (Lorenz et al. 2006; Sbarra et al. 2011) .
Divorced adults also exhibit more psychopathological symptoms than their counterparts (Breslau et al. 2011) . Some studies have demonstrated that divorce is an important risk factor for depression (Afifi et al. 2006; Bromet et al. 2011; Bulloch et al. 2009 ). For example, Bulloch et al. (2009) found that individuals with no depression during marriage reported an increased risk (hazard ratio of 1:3) of experiencing symptoms of major depression as a consequence of divorce. In another study, divorced mothers reported 1.8 increased odds for depression compared with married mothers (Afifi et al. 2006) .
A large body of research also has documented that, when compared with married parents, divorced parents show more disruptive parenting attitudes and behaviors, including more coercive parenting practices (Sidebotham and Golding 2001) , intrusive and rejecting parenting behaviors (GibsonDavis and Gassman-Pines 2010), and parenting stress (Osborne et al. 2012) . Evidence from samples with different sociodemographic characteristics also suggested that divorce status is one of the most significant predictors of child physical abuse (Fuller-Thomson and Sawyer 2014; Miragoli et al. 2015; Weissman et al. 2003) . Consistent with these findings, epidemiological studies indicated that the divorced parents' increased likelihood to physically abuse their children is between two and four times higher than married parents (Afifi et al. 2009; Collishaw et al. 2007) .
However, the effect of parents' divorce on negative parenting behavior and on heightened risk of child physical abuse is not well established in literature (Strohschein 2007; Turner et al. 2007 ). More recently, in a meta-analysis of 155 studies examining risk factors of child maltreatment, Stith et al. (2009) found that single parenthood which is predominantly carried out by divorced parents was not one of the most significant predictors of child physical abuse. Instead, this meta-analytic study revealed parents' depression symptoms as one of the main predictors of child physical abuse (Stith et al. 2009) . Past research had already demonstrated that parental depression strongly contributes to negative parenting, child physical abuse and poor child functioning (Lovejoy et al. 2000; Mammen et al. 2002) . Depressed parents show a heightened probability to criticize and to be more hostile, angry and irritated in interactions with their children than non-depressed parents (Jaser et al. 2008) . Parents' depression symptoms (e.g., sad mood, poor concentration, lack of energy, irritability, and hostility) are also associated with harsh parenting behaviors, less sensitivity to the child's developmental needs and difficulties in establishing and maintaining high levels of involvement with the child (Wilson and Durbin 2010) . More specifically, when compared with non-depressed parents, depressed parents were more likely to demonstrate inconsistent discipline, to use severe physical punishment and to be physically aggressive with their children (Callender et al. 2012; Dubowitz et al. 2011) .
Although past research has demonstrated that divorce and depression symptoms may be independent risk factors to child physical abuse, little is known about how both might be associated in the prediction of child physical abuse potential. Social interactional models of stress and parenting offer a conceptual framework for addressing this potential association (DeGarmo et al. 2004; Patterson and Forgatch 1990 ). These models analyze how acute stressors impact parental psychological functioning and parenting behaviors. More specifically, DeGarmo et al. (2004) posited that divorce challenges parents to synchronically cope with several potential stressful tasks. The severity and duration of these divorce-related tasks amplify the vulnerability for depressive symptoms during this family transition. Depression symptoms are conceptualized as an acute or chronic negative response to these developmental challenges. This model proposed that depression symptoms (including irritability, sad mood, anhedonia, and cognitive distortions) would be subsequently associated with lower perceived social support, disruptions in parents' attributions about children's behaviors and additional difficulties to positively interact with the child (DeGarmo et al. 2004; Reed et al. 2013) . Over time, parenting difficulties related with depression symptoms would be also linked to a higher propensity to use ineffective parenting practices to control children's behavior, including child physical abuse (Patterson and Forgatch 1990) .
Furthermore, it is well established that depression is associated with irritability, hostility, frustration, and sometimes anger (Benazzi and Akiskal 2005) . In addition, irritability has been recognized as a major process variable linking parents' depression symptoms and coercive and abusive parenting behaviors (Hien et al. 2010; Shay and Knutson 2008) . Drawing from these previous contributions, a plausible thesis is that parents with depression symptoms may show more difficulty in controlling adaptively their negative affect, which may be associated with more aggressive behaviors towards the child, regardless of their marital status (Medley and Sachs-Ericsson 2009) . In sum, the presence and severity of depression symptoms may mediate the association between marital status and child physical abuse potential.
This possible mediating effect of depression symptoms, however, has remained unexplored at an empirical level. To address this question, the main goal of the current research was to test whether the association between marital status (married vs. divorced parents) and child physical abuse potential would be mediated by parents' depression symptoms. As divorced parents were more likely to experience more potential stressful events than married parents (Avison et al. 2007 ), we hypothesized that, when compared with married parents, parents' divorced marital status would predict child physical abuse potential. However, we also hypothesized that this association would be mediated by parents' depression symptoms. Consistent with this hypothesis, we predicted that possible observed differences between divorced and married parents in the child physical abuse potential would be explained by their depression symptoms.
Method Participants
Parents ranged in age from 25 to 55 years. Regarding the highest level of education completed, 40.4 % had 6 years of basic education, 21.3 % had 9 years of basic education, 21.4 % were high school graduates, and 16.9 % had completed any college degree. Regarding the professional status, 85.2 % were employed, 6 % were unemployed, 8.2 % were at home, and <1 % reported other status (retired or student). Median family income per month of the participants fell between 1.5 and 3 national minimum wages, with 5 % of the sample reporting household income below 1 national minimum wage. Ninety-two percent of the participants had Portuguese nationality, 5 % born in other Portuguese speaking countries (Angola, Brazil, Cape Verde, and Mozambique), and 3 % of the participants had other nationality.
Demographic data for total sample are described in Table 1 . The proportion of divorced participants in the sample (5.7 %) was comparable with the proportion of divorced individuals between 25-55 years reported by the 2001 and 2011 Portuguese National Census Statistics for the Northern Portugal region, respectively, 3.4 and 7.7 % (INE 2002 (INE , 2012 .
Procedures
Participants were a subset of parents in the National Representative Study of Psychosocial Context of Child Abuse and Neglect in Portugal (PCCANP). Participants were mothers and fathers of children randomly selected in five public elementary schools of Northern Portugal (for a detailed description about sample selection procedures, see Figueiredo et al. 2004 ). This study received ethical approval from regional educational authorities (DREN, Direcção Regional da Educação do Norte), after formal permission to conduct the research from the five schools, which were randomly selected from the national list of public schools. Subsequently, the research team explained the goals and procedures of the research to the teachers of the selected schools and asks them to collaborate in the collection of the assessment protocols. All teachers agreed to collaborate with the research team. Then, all parents were invited to participate in a meeting with teachers and research team members in order to be informed about research aims and ethic procedures. Afterwards, the teachers provided the assessment protocols and letters of consent in sealed envelopes to the children who in turn handed them to both of their parents. Mothers and fathers of the same family could participate in the study. The BSI brief symptom inventory, CAPI child abuse potential inventory questionnaires were sent to every parent or surrogate parent (N = 1480) having at least one child attending the selected schools. The overall rate of compliance from parents (i.e., in returning the protocols in sealed envelopes to the teachers by their children) was 69 % (N = 1021). For current analyses, only participants without missing data were included (50 participants were excluded). No statistical differences between retained and excluded participants were found in main sociodemographic variables, such as age, t(1019) = −.43, ns, gender, χ
2
(1) = .51, ns, and number of children, t(1019) = 1.34, ns. From the remaining 971 parents, only married and divorced participants were included in the present study (i.e., participants with single, widow, cohabiting marital status were excluded; n = 79). The final sample comprised 892 participants, including all divorced (n = 56) and all married (n = 836) parents who provided data on all measures used in the current research. All respondents were biological or adoptive parents of the focal child.
Measures

Demographic variables
A demographic questionnaire was administered to collect participant information, including gender, age, marital status, education, and number of children. Marital status was coded as a categorical variable, married parents being coded as 1 (reference group) and divorced parents coded as 2.
Depression symptoms
The depression scale of the Brief Symptom Inventory (BSI; Derogatis and Melisaratos 1983) was administered to assess parents' depression symptoms. Based on BSI theoretical rationale, depression symptoms are defined as experiencing depressed mood, sadness, loss of interest in life activities, unworthiness/worthlessness, hopelessness, loneliness and vulnerability to criticism. Parents responded to the 6 items of BSI depression scale based on their level of distress associated with each symptom over the previous month. The items are answered on a 5-point Likert-scale (0, not at all to 4, extremely). Past research has demonstrated the BSI depression subscale as a reliable measure for screening depression symptoms (e.g., Callender et al. 2012) . The good reliability, validity, and discriminant power between community and clinical populations of the BSI was confirmed for the Portuguese translation (Canavarro 1999) . Internal consistency of the Portuguese version of the BSI depression subscale was .73 (Canavarro 1999 ). In the current sample, Cronbach's alpha was .84.
Child physical abuse potential
The abuse scale of the Child Abuse Potential Inventory (CAPI; Milner 1986) was used to assess parents' attitudes and practices regarding physical forms of discipline and abuse. The CAPI abuse scale examines distress, rigidity, unhappiness, problems with the child and the self, problems with the family and with others, and problems of others. The 74-item of the Portuguese version of CAPI abuse scale used in this study are answered in a forced-choice format (0, no or 1, yes) (Gomes 2010) . Total scores on CAPI abuse scale range from 0 to 74, with higher scores reflecting more risk of child physical abuse. The current Portuguese version of the CAPI showed very satisfactory psychometric properties (α = .92) and its ability to discriminate between abusive parents and community parents was supported by successfully classifying 96.2 % of all cases (Gomes 2010 ). The internal consistency for the total score in the current sample was .90.
Data Analyses
Firstly, t-tests for continuous variables and χ 2 tests for categorical variables were conducted in order to examine differences between married and divorced parents in demographic variables, depression symptoms and child physical abuse potential. Additionally, Cohen's d values were calculated to measure the effect size of the differences between the two groups. A mediational analysis was conducted to test the mediation effect of depression symptoms on the association between marital status (married/divorced) on child physical abuse potential. We used bootstrapping techniques to test mediation (Preacher and Hayes 2008; Preacher et al. 2007 ). Bootstrapping statistic is a nonparametric method which allows to examine the statistical significance of the cross product of paths a and b without assuming the normal distribution of the indirect effects (Hayes 2013) . In these analyses, a mediation model is significant if the 95 % bias corrected and accelerated confidence intervals (95 % CI) of the indirect effects do not contain zero. For the current set of analyses, a macro for SPSS created by Preacher and Hayes (2008) was employed to test our hypothesized meditational model. In the present study, parameter estimates were based on 20,000 bootstrap samples.
Results
Means, standard deviations, frequencies, and group comparison statistics for all variables are summarized in Table 1 . No differences between married parents and divorced parents groups were found in age, t(890) = 1.31, ns, education, χ 2 (1) = .05, ns, family income per month, χ 2 (1) = .72, ns, professional status, χ 2 (1) = .49, ns, and nationality χ 2 (1) = .34, ns. Differences between groups were found in gender, χ 2 (1) = 8.04, p < .01. When compared with married parents, divorced parents had more children, t(890) = −2.49, p < .01, and reported higher scores in the BSI depression scale, t (890) In consequence of the significant statistical differences between married and divorced groups on gender and number of children, these two variables were entered on the mediation model as covariates. We expect that the mediation model will fit well, even with these two variables introduced as covariates.
As indicated in Fig. 1 , mediation analyses revealed that when controlling the effect of parents' gender (B = 1.37, estimated standard error [SE] = .59, ns) and number of children (B = 1.37, SE = .39, p < .01), the total effect of marital status on child physical abuse potential was significant (B = 2.17, SE = .52, p < .001). Compared with married parents (reference group), the increase of child physical abuse potential in the group of divorced parents was mediated by an increase in depression symptoms (indirect effect = 1.67; 95 % CI for bias correct indirect effect: Lower Lever = .81, Upper Level = 2.81). The direct path from marital status to child physical abuse potential increase was not significant once depression symptoms was added to the model (B = .51, SE = .39, ns), meaning that the influence of the divorced status on child physical abuse potential increase was completely explained by the increase of depression symptoms. The present mediation model explained 47 % of the variability in the child physical abuse potential score, F(4, 886) = 193.1, p < .001.
Discussion
Using data from a community survey carried out with Portuguese parents of school-aged children, the main goal of the current study was to test whether depression symptoms would mediate the relationship between marital status and child physical abuse potential. Previous studies have identified divorce as a statistical risk factor to child physical abuse potential (Afifi et al. 2009; Weissman et al. 2003) . Some authors have argued that marriage is a protective factor against child physical abuse (Wu et al. 2004 ). However, little is known about how divorce may indirectly be associated with a heightened likelihood of child physical abuse. To address this limitation, the current research revealed that, when compared with married parents, divorced parents showed on average more child physical abuse potential via parental depression symptoms. Parents' divorced status had no longer an effect on child physical abuse potential when parents' depression symptomatology was tested as a mediator variable.
Taken together, the present results support conceptualizations drawn from social interactional models of stress and parenting proposing that the potential stressful nature of divorce may be detrimental to the mental health of divorced adults and cumulatively originate difficulties in parenting practices (DeGarmo et al. 2004 ). Our findings were also consistent with previous ones that tested separately the effect of marital status on child physical abuse (Afifi et al. 2009 ), the effect of marital status on parents' depression (Breslau et al. 2011) , as well as the effect of depression symptoms on child physical abuse potential (Stith et al. 2009 ). More particularly, Lee et al. (2011) found that father's parenting stress and major depression were strongly associated with greater use of physical punishment, while Turney (2011) found that mothers' depression predicted child physical assault. However, this association did Fig. 1 Results of the proposed mediation model. Note: Covariates: Parents' gender and number of children. Coefficients are unstandardized parameter estimates. *p < .01; **p < .001 not differ along with the mother's marital status (married vs. non-married mothers), suggesting that marriage is not a significant protective factor of child physical abuse when depression is also considered as predictor.
Limitations and Clinical Implications
The results of this research should be interpreted bearing some limitations in mind. Firstly, due the cross-sectional design of the current study, our findings should not be interpreted as a causal longitudinal chain linking divorce and depression symptoms as risk factors of child abuse potential. The cross-sectional nature of the data might also inflate estimations of mediation (Maxwell and Cole 2007) . Secondly, all constructs were only assessed using selfreport measures. Despite all measures used in the current research have demonstrated high and significant associations with interviewing and observational measures, multiinformant and multimethod procedures could have contributed to a higher accuracy of measurement, a decreased possible shared method variance and could also have prevented possible social desirability. Thirdly, the Portuguese version of the CAPI used in the current research did not report cut-off scores to the validity scales. In consequence, we could not detect possible distortions in the participants' CAPI responses. The exclusion of participants with elevated scores in any of the response distortion indices could increase CAPI scores reliability. As no cut scores to the response distortion indices are available to Portugal, future research should address this methodological limitation. Fourthly, marital satisfaction experienced by married parents was not assessed. Based on literature, we assumed that divorced parents had an increased risk for child physical abuse when compared with married parents. However, marriage per se may not be a protector factor for child physical abuse, since differences in child physical abuse potential may be found between parents with low marital distress and parents with high marital distress. By assessing marital distress, differences in the variability of depression symptoms between these two groups of married parents would be possible. Fifthly, information regarding time since divorce and custody status were not collected in the divorced parents group. If these variables were considered, it would be possible to test differences among divorced parents depending on their custody status and time since divorce, since literature has demonstrated that non-recent divorced or sole custody/joint custody parents report less depression symptoms, higher levels of psychological adjustment to divorce, and more positive parenting behaviors than recent divorced or non-custodial parents (Bauserman 2012; Lamela et al. 2014; Yárnoz-Yaben 2015) . Finally, despite fathers and mothers of the same family could participate in the study, no question to identify both parents of the same family was included in assessment protocols. Therefore, no coding strategy could be applied to associate answers of fathers and mothers of the same family in the database. This limitation prevented us of controlling the potential dependence of observations. Despite the reports of mothers and fathers of the same family were more likely to be similar to a certain degree instead of being identical (Lee et al. 2012) , the dependence of observations could lead to an underestimation of the standard errors and, by this way, contribute for a higher risk of type 1 error. However, taking into account the large sample, the bootstrapping analytic procedures, and the theoretical plausibility of the findings, the impact of the potential dependence of observations on the accuracy of the statistical results might be limited.
Our study tested depression symptoms as a mediator variable in the association between marital status and child physical abuse potential. However, depression symptoms may instead operate as a proxy risk variable for child abuse potential. A proxy risk factor is not conceptualized as causal of an outcome, but indicates the presence of a causal risk factor (Kraemer et al. 2001) . Put it differently, a proxy risk variable is associated with an outcome only because it is a correlate of a strong risk factor that directly triggers the outcome. Thus, future research should test concurrently whether the association between the depression symptoms and child abuse potential may lie in other causal risk mechanisms correlated with both (e.g., emotional dysregulation, coping or attachment representations) or whether depression symptoms are in fact a strong mediator risk factor of child abuse potential as our cross-sectional findings might suggest.
Our findings have some implications for primary and secondary prevention interventions programs. Previous studies had already demonstrated that interventions that promote positive parenting are effective in preventing child physical abuse potential (Prinz et al. 2009) , and in reducing future child physical abuse in abusive parents (Chaffin et al. 2004) . By demonstrating that parents' depression symptoms are a proxy risk factor of child physical abuse potential, our findings suggest that interventions that aim to reduce depression symptoms may improve their effectiveness. Surprisingly, similarly to Barth's et al. (2009) conclusions, we were not able to find recently peer-review work on interventions regarding child physical abuse prevention or treatment that at the same time focus on parenting practices and parents' depression disorders, for married or divorced parents (for a review on risk factors addressed by published primary prevention programs of child physical abuse, see Klevens and Whitaker 2007) .
Although not directly orientated to prevent child physical abuse potential, some published manualized programs may have clinical usefulness in reducing the risk of child physical abuse since they work on risk factors that intervene on child physical abuse potential (e.g., parental depression and coercive parenting practices). The Parent Management Training shows a consistent and promising efficacy in promoting positive parenting practices and reducing depression symptoms in divorced parents (DeGarmo et al. 2004; Forgatch and DeGarmo 1999) . On the other hand, Keeping Families Strong (Riley et al. 2008) comprises parental education about depression, promotion of consistent and parenting practices (e.g., training of behavioral management and conflict resolution skills) and problemsolving techniques.
By promoting positive parenting practices and reducing parents' depression, these programs and other programs with similar goals may be valuable in the prevention of child physical abuse potential. However, since no effectiveness trial was conducted to test the efficacy of these programs on reducing child physical abuse potential, they should be read with caution. Overall, our findings suggested that preventive and remediate interventions on child physical abuse should include a component of parents' positive mental health promotion in their curricula.
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